This article summarizes major findings from the risk-for-schizophrenia literature. On the basis of a review of the results of 24 highrisk studies, common themes in the risk-for-schizophrenia literature are discussed. It is concluded that there are a number of cross-study findings documenting child and family attributes associated with increased risk for schizophrenia.
This article updates our earlier reviews of the risk-for-schizophrenia literature . Major findings from 24 high-risk studies (initiated between 1952 and the present) are summarized, with the aim of identifying common themes in the results emerging from these landmark studies.
A "developmental psychopathology" perspective is adopted in this review. As eloquently described by Rutter (1986) and Rutter and Garmezy (1983) , this perspective emphasizes the following concerns:
(1) a focus on processes and mechanisms of development that might account for discontinuities and continuities between childhood and adult life; (2) recognition of the possibility that experiences and processes at one developmental phase may modify responses at subsequent phases; (3) a focus on associations or the lack of association between normal patterns and processes and clinical disorders or "abnormal" responses to stress and adversity; and (4) a concern with the effect of developmental factors of psychopathology and the impact on psychopathology on development. Consistent with the developmental psychopathology perspective, results will be exam-ined at different developmental phases in an effort to identify agedependent variations in the signs or dysfunctions associated with increased risk for schizophrenia. We will also attend to the ways in which developmental factors may modify the impact of putative biosocial risk factors or processes. Before results from high-risk studies are reviewed, some general comments about the high-risk strategy are offered.
The High-Risk Strategy
High-risk studies prospectively evaluate children who are at a higher than average statistical risk of developing schizophrenic disorders. The hope is that by studying children before the onset of disorder it will be possible to separate antecedents of a disorder from secondary deficits associated with the disorder. Additionally, if individual and environmental antecedents of schizophrenia can be identified, subsequent studies can examine whether schizophrenia can be prevented in vulnerable individuals.
Most high-risk projects have examined children considered to be at risk by virtue of having a biological parent with schizophrenia. Compared to a risk of 1 to 2 percent in the general population, children of one schizophrenic parent have a lifetime risk of roughly 12 percent, while children of two schizophrenic parents have the exceptionally high risk of 35 to 46 percent . Because most schizophrenic patients (85-90 percent) do not have schizophrenic 614 SCHIZOPHRENIA BULLETIN parents, however, findings from genetic-risk samples may not generalize to the larger number of preschizophrenic individuals who do not have schizophrenic parents. Recognition of this limitation has led to a complementary strategy, the use of "behavioral" markers of risk in which an individual's risk status is defined on the basis of his or her own behavioral disturbance.
It is important to note that schizophrenia, as currently defined, will likely prove to be etiologically heterogeneous. As Cloninger (1987) points out, current data allow rejection of the hypothesis that all schizophrenia is due to a single major locus defect. Consequently, alternative multifactorial hypotheses need to be evaluated in high-risk studies. These hypotheses include:
(1) genetic heterogeneity, the possibility that there are multiple loci each of which is sufficient to cause schizophrenia; and (2) complex development, the possibility of a complex developmental pathway from genotype to phenotype in which there are interactions between multiple genetic and environmental factors and no single factor is sufficient to cause schizophrenia. These alternative hypotheses have major implications for our understanding of the highrisk literature. When genetic heterogeneity and/or developmental complexity exist, associations between schizophrenia and putative antecedents are likely to vary because different persons will have different antecedents. We are not, therefore, looking for a single pathway to schizophrenia. Rather, our task is to identify multiple pathways, in which risk indicators may vary for different forms of schizophrenia, and complex interactions between biosocial risk factors may alter susceptibility to disorder. Description of the developmental pathways to schizophrenia will also be likely to require measurement of factors at multiple levels in the development chain. As Cloninger (1987) states:
In all probability we need a profile of multiple risk factors, including some that are remote in the chain of events (proximal to primary gene products like DNA markers, enzymes, and protein defects) and some that are late in the chain of events leading to clinical dysfunction (nonspecific psychosocial and environmental antecedents..) . .This is a major strength of the design of studies in the high-risk consortium-longitudinalanalysis of multiple indices of several variable domains, including clinical, psychosocial, and neurophysiological factors, [p. 519] Table 1 provides an overview of the samples included in the studies emphasized in this review. As shown in table 1, samples differ in nationality, comparison groups, diagnostic procedures used, age of offspring at study entry, and age of offspring at followup assessments. These differences are likely to lead to discrepancies in findings across studies and must be considered carefully when interpreting results. To identify factors associated with risk for schizophrenia as opposed to general risk for severe psychopathology, most studies have used control groups of children whose parents have other nonschizophrenic disorders. As shown in table 1, three studies examined in this review have included "behavioral" risk samples: Minnesota, Wisconsin, and UCLA.
What Have We Learned From 1952 to 1988? man 1987; Cloninger 1987; Erlenmeyer-Kimling and Cornblatt 1987; Fish 1987; Garver 1987; Goldstein 1987; Goldstein and Tuma 1987; Goodman 1987; Marcus et al. 1987; McNeil and Kaij 1987; Sameroff et al. 1987; Tienari et al. 1987; Weintraub 1987; Wynne et al. 1987 ) and other reviews (Rutter and Garmezy 1983; Walker and Emory 1983; Erlenmeyer-Kimling and Cornblatt 1984; Watt 1984; for additional details. Norman Garmezy's (1974a Garmezy's ( , 1974b classic twopart review of the rationale and status of risk-for-schizophrenia research summarizes the earlier literature.
Consistent with our developmental psychopathology perspective, results are presented separately for five age periods: conception to infancy, early childhood, middle childhood, adolescence, and early adulthood. Due to differences in the age groups used in statistical analyses across studies, decisions about where a finding should be listed were often difficult. In general, findings were placed at the earliest age period at which they were identified, unless the majority of children in the sample fell into the next older age group. Attributes evaluated at each age period are subdivided into five categories: neu- (1) affective disorders;
(2) personality disorders and neuroses;
(3) no mental illness Biological offspring of mothers with.
(1) cycloid psychosis;
(2) affective illness;
(3) nonendogenous psychosis;
(4) no history of treatment for psychosis Biological offspring of mothers with:
(1) neurotic depression;
(2) personality disorders;
(3) no mental illnessmatched on demographic variables (1) unipolar affective disorder;
Potential sampling biases
(2) bipolar disorder; 
Conception to Infancy. Results
from studies covering this period suggest that some children of schizophrenic patients show abnor-malities and are subjected to stressful circumstances in the earliest stages of life. As shown in table 2, schizophrenic women, as well as women with histories of other psychiatric disorders, have been found to experience more stress during pregnancy, are more likely to engage in risk-increasing behaviors (e.g., medication use, heavy smoking, and drinking), and are more likely to provide their infants with nonoptimal care (Ragins et al. 1975; Sameroff et al. 1982; Wrede et al. 1984; Goodman 1987; McNeil and Kaij 1987) . The bulk of the evidence, however, suggests that these are nonspecific factors associated with severity and chronicity of parental illness or socioeconomic status (SES).
Most data on obstetrical complications also indicate associations with indices of maternal competence, such as severity and chronicity of maternal psychiatric disturbance, low 1Q, less education, low SES, and poor social competence (Goodman 1987; Sameroff et al. 1987) . These data suggest that maternal competence may mediate the relationship between maternal disorder and obstetrical complication. It is important to note, however, that different variables were linked to obstetrical complications in different studies, and specific relationships between variables were often not replicated across studies. Differences between samples, the type of obstetrical care received across the diverse nations and regions sampled, and differences in the operational procedures employed to assess similar constructs all contribute to inconsistent research findings across studies.
Some support for the importance of pregnancy and birth complications in some forms of schizophrenia, however, is derived from results of the Copenhagen High-Risk Study. Specifically, reported that among children of schizophrenic patients, but not in the low-risk controls, children with the most birth complications were most likely to show evidence of enlarged brain ventricles on a computed tomographic (CT) measure of assumed brain atrophy (ventricle-brain ratio, VBR). These findings are particularly noteworthy given prior findings that high-risk subjects who developed schizophrenia showed larger third ventricles and larger VBRs than either high-risk subjects who developed schizotypal personality disorders or high-risk subjects with no diagnosed mental illness. further reported that cerebral atrophy assessed in 1980 was associated with higher levels of negative schizophrenic symptoms (anergia, retardation, personal neglect, decreased emotionality, flat affect, and anhedonia) assessed 8 years earlier (1972) . Although these data are intriguing, emphasize the limited sample size for these analyses and the need to view their findings as pilot data.
In an effort to examine possible sources of the perinatal complications observed in the Copenhagen High-Risk Study, Mednick et al. (1988) examined the effects of exposure to an influenza viral epidemic during fetal development. Their data suggest that children in Helsinki who were exposed to the 1957 Type A2 influenza epidemic during the second trimester of fetal development were at increased risk of later admission to a psychiatric hospital with a diagnosis of schizophrenia. Although these data provide some support for the hypothesis that fetal viral infection may increase vulnerability to Downloaded from https://academic.oup.com/schizophreniabulletin/article-abstract/14/4/613/1871070 by guest on 09 December 2018 schizophrenia in some individuals, they were derived by comparing diagnoses among psychiatric patients born during the period of the epidemic with those for patients born during a prior period. Consequently, there was no direct evidence that the patients actually suffered a viral infection. These data, however, should stimulate additional work investigating the possibility that fetal viral infection may be an etiological factor for some forms of schizophrenia.
Data on fetal/neonatal death and birth weight are also somewhat contradictory, although Walker and Emory (1983) conclude that most of the evidence indicates no significant differences between children of schizophrenic patients and controls. McNeil and Kaij's (1973) finding that children of schizophrenic patients were small for gestational age relative to children of controls, but not different in length, head circumference, or shoulder circumference is interesting in relation to reports of erratic growth and deviations in musculoskeletal development during infancy for high-risk children (Ragins et al. 1975; Fish 1987) . As Walker and Emory (1983) have pointed out, being small for gestational age or having a low ponderal index (weight to length ratio) may reflect intrauterine growth retardation. This factor is associated with increased morbidity and, when extreme, has been linked with later learning and attentional problems. Excellent reviews by Erlenmeyer-Kimling and Cornblatt (1984) and Walker and Emory (1983) conclude that the evidence is split fairly evenly concerning abnormalities in neuromotor functioning. As Walker and Emory (1983) note, however, whereas neurological abnormalities in neonates tend to improve gradu-ally in the general population, trends observed in offspring of schizophrenic patients are toward more severe deficits, with early deficits persisting throughout the first year only for children of schizophrenic patients. High or variable sensitivity to sensory stimulation and abnormal levels of excitability may also be characteristics of some children of schizophrenic patients, although again the data are conflicting (Fish 1975; Marcus et al. 1981; Sameroff et al. 1982; McNeil and Kaij 1984) .
Using infant assessment procedures, Goodman (1987) found lower IQs at the first assessment session (ages 0-5 years) for children of schizophrenic patients than for children of depressed and well mothers. In contrast to the trend toward decreasing IQ over the 3-year followup interval for children of depressives, however, mean IQs for the schizophrenic group tended to increase. The best predictors of child IQ in the Goodman sample were mother's Global Assessment Scale score and child's perinatal status. Similarly, Sameroff et al. (1982) found somewhat lower Bayley scores for children of schizophrenic patients, but social status was the best predictor of the child's IQ.
Three studies (Parnas et al. 1982; Fish 1987; Marcus et al. 1987) identified subgroups of high-risk infants who showed early abnormalities and were likely to develop schizophrenic disorders in adolescence and early adulthood. However, the type of abnormality examined in these studies differed. Fish's disturbed sample showed periods when gross motor, visual motor, and physical development were transiently disorganized. Preschizophrenic and preschizotypal infants in the Copenhagen sample (Parnas et al. 1982) were described as passive, unenergetic, and having short attention spans; and Marcus et al. (1987) described 13 infants of schizophrenic mothers who repeatedly showed poor motor and sensorimotor performance during their first year.
Disturbances in early social functioning have also been reported. Infants with severely disturbed (including schizophrenic) mothers have been found to have more difficult temperaments; show lower thresholds to stimulation; be more inhibited, apathetic, or withdrawn; be less responsive to verbal commands; be less spontaneous and imitative; and display poorer competence. Offspring of psychotic mothers were also more likely to show a total absence of fear of strangers during the first year of life , and 1-yearold infants of schizophrenic mothers (but not infants of mothers with other psychotic disorders) were found to show significantly increased rates of anxious attachment . This finding should be viewed cautiously, however, since Sameroff et al. (1982) did not find deviant attachment patterns in infants of schizophrenic mothers.
Collectively, these data point to abnormal patterns of mother-infant interaction between some schizophrenic patients and their children from the earliest stages of life. Many of these differences appear to be associated with general risk factors, such as severity of maternal disturbance and SES. Although it is difficult and perhaps unimportant to evaluate the predominant directionality of effects (mother to infant vs. infant to mother), it is likely that reciprocal influences begin at birth, and perhaps prenatally. High rates of prenatal stress and riskincreasing behavior in schizo-phrenic women may lead to increased prenatal and delivery complications, which may in turn create or exacerbate subtle neurointegrative abnormalities in the child. Similarly, an infant who has suffered prenatal and/or perinatal stress may enter the world with neurointegrative deficits and a difficult temperament. When that child is given to a stressed and psychiatrically disturbed mother who provides her child with a negative affective environment in which to grow, the child may show continuing problems and demonstrate nonoptimal cognitive, emotional, and social development. Ages 2-4) . Data from two studies suggest neurointegrative problems in early childhood (see table 2, part B). Sameroff et al. (1982) found lower reactivity in 2'^-year-old children of schizophrenic patients than in controls, and Hanson et al. (1976) reported poorer gross and fine motor performance in children of schizophrenic patients when compared to children of nonschizophrenic psychiatric controls.
Early Childhood (
Findings regarding social functioning and/or symptomatology in early childhood are suggestive of developing behavioral disorders. Sameroff et al. (1982) found more parental reports of depression in children of schizophrenics than in children of well controls. Goodman's (1987) data suggest a trend for children of schizophrenic mothers to be somewhat more likely to receive diagnoses of developmental disorders than children of depressed or well mothers, and Hanson et al. (1976) reported that children of schizophrenic patients were more often described as schizoid (i.e., emotionally flat, withdrawn, distractible, passive, irritable, and negarivistic). Five children of schizophrenic patients (17 percent of the high-risk sample) were identified who were characterized by "schizoid" behavioral features at ages 4 and 7; poor motor functioning; and large intraindividual variability in their cognitive test performances. Most of these children also had family histories heavily loaded with schizophrenia.
Our review of existing literature on this age range revealed few characteristics of the family environment that were specific to families with a schizophrenic parent. Goodman (1987) found that schizophrenic mothers were perceived as less responsive emotionally and verbally, and as providing less play stimulation than well mothers. Parental separation and resultant institutionalization during the first 5 years were associated with breakdown in sons of schizophrenic mothers in the Copenhagen sample . Other data for the early childhood period are generally consistent with the infancy data in suggesting that children with the most severely disturbed (including schizophrenic) mothers tend to be subjected to a negative affective family environment. Severely disturbed mothers have been found to have low expectations for their children's educational and occupational achievement, to endorse hostilerejecting and authoritarian attitudes, and to be relatively passive and lack warmth in family interaction tasks Sameroff et al. 1982) .
The findings of passivity and low warmth in families with psychotic parents, including parents with schizophrenia, are particularly significant when viewed from a developmental perspective. Cross-sectional analyses in the Rochester sample indicated that the rate of interaction between parents and children was generally lower in the 10-year-old sample than in the 4-year-old sample. Consequently, a 4-year-old child with a passive and nonnurturing psychotic parent would seem to be particularly disadvantaged, since this is an age when parents assume a relatively active role. The finding that nonpatient parents were generally more active than patient parents, however, underscores the importance of the nonpatient parent in compensating for the passivity of the disturbed parent.
Middle Childhood. As shown in part C of table 2, current evidence suggests that neuromotor impairments assessed during middle childhood are more common in children of schizophrenic patients than in normal controls, and may be associated with the development of schizophrenia during adolescence. Impaired fine motor coordination has been reported by all investigators (Erlenmeyer-Kimling and Cornblatt 1984) , but studies also found delays in motor development similar to those found in studies of infancy and early childhood (Erlenmeyer-Kimling and Cornblatt 1984) . Additionally, Marcus et al. (1985) reported preliminary data indicating that five of six children in the NIMH-Israeli sample who showed evidence of "schizophrenia spectrum psychoses" at the 5-year followup (between the ages of 12 and 20) showed some difficulties in neurological functioning. All these children showed problems in motor coordination and sensory perceptual functioning.
Three of the five studies that examined attention and information processing (AIP) in high-risk children between the ages of 5 and 12 found some impairment in children of schizophrenic patients (for reviews, see R.F. Asarnow 1983; Erlenmeyer-Kimling and Cornblatt 1984) . On relatively simple tasks, children of schizophrenic patients tend to respond similarly to normals (Cohler et al. 1971; Herman et al. 1977; Orvaschel et al. 1979; Erlenmeyer-Kimling et al. 1982; Nuechterlein 1983) . However, with some exceptions (Harvey et al. 1985) , children of schizophrenic patients tend to show impairment on more complex tasks that tax information-processing capacity (Rutschmann et al. 1977; Erlenmeyer-Kimling et al. 1983; Nuechterlein 1983; Cornblatt and Erlenmeyer-Kimling 1985) .
Three of the five projects examining AIP in high-risk children during middle childhood have identified subgroups of children who show impairments (Winters et al. 1981; Nuechterlein 1983; Cornblatt and Erlenmeyer-Kimling 1985) , suggesting that AIP deficits are characteristic of only a subset of high-risk children. Preliminary adjustment data from the New York project Erlenmeyer-Kimling and Cornblatt 1987) indicate that, in comparison to other high-risk children and children with depressed or normal parents, high-risk children who had been hospitalized and/or treated during adolescence tended to have AIP deficits, poorer neuromotor performance, and lower IQ scores with a large verbal IQ deficit relative to performance deficit. Path analyses suggested a model whereby the genetic vulnerability to schizophrenia is expressed primarily in neuromotor functioning, which leads to attentional disturbance, which in turn influences clinical adjustment. Clinically significant differences in overall IQ have generally not been found between children of schizophrenic patients and controls during middle childhood. However, slightly lower IQs have been found in children of schizophrenic patients in comparison to controls (Gruzelier et al. 1979; Weintraub and Neale 1984) , and Wynne et al. (1987) reported that children whose parents were hospitalized for continuous schizophrenia showed greater variance in their verbal subtest scores and more intraindividual subtest scatter. Moreover, three studies reported associations between verbal IQ deficits and behavioral disturbance. Erlenmeyer-Kimling et al. (1982) reported lower verbal IQ in those high-risk children treated during adolescence. Fish (1987) reported a correlation between increases in schizotypal symptoms and a drop on the comprehension subtest of the Wechsler Intelligence Scale for Children (WISC) Verbal Scale between the ages of 10 and 15, and Rieder and Nichols (1979) found depressed performance on the comprehension subtest in a subset of high-risk boys who also showed neurological signs and behavioral indices of hyperactivity, impulsivity, short attention span, and emotional lability. These data suggest that specific verbal intellectual functions may be more sensitive to developing schizophrenic dysfunction than are more global summary scores.
Two projects examined other signs of cognitive slippage and point to the possibility of subtle signs of thought disorder in highrisk children. Weintraub and Neale (1984) found that, compared to children of depressives or normal controls, children of schizophrenic patients showed a greater tendency to use somewhat tangential complexive sorting responses on an object-sorting task. Children of schizophrenic patients have also been found to show many of the same deviances found in the speech of thought-disordered schizophrenic patients (Harvey et al. 1982) , generate relatively immature and primitive percepts on the Rorschach, and avoid aggressive content and themes on the Thematic Apperception Test (Worland et al. 1983) .
Data on middle childhood also indicate that some children of schizophrenic patients show disturbed social functioning, relative to children of normal controls. However, impaired social role functioning appears to be related to the severity, chronicity, and affectivity of parental disturbance rather than to parental schizophrenia . The degree of social dysfunction found in children of schizophrenic patients is also relatively minimal in comparison to groups of clinically disturbed children (Rolf 1972; Nuechterlein 1983) . No specific deficit in social functioning has been identified only in children of schizophrenic parents or in all children of schizophrenic parents. Rather, like many other child clinical and risk groups, some children of schizophrenic parents have been found to be evaluated negatively by their peers; rated as aggressive and disruptive by peers and teachers; rated as low in social and cognitive competence by peers and teachers; and described as emotionally flat, withdrawn, distractible, passive, irritable, negativistic, hyperactive, emotionally labile, and immature (Rolf 1972; Hanson et al. 1976; Rieder and Nichols 1979; Fisher et al. 1982; Nuechterlein 1983; Weintraub and Neale 1984; Fish 1987) .
Consistent with findings from earlier age periods, some families of schizophrenic patients containing 6to 12-year-old children are characterized by a number of negative attributes including poor marital adjustment, low levels of solidarity, poor children's relationships, poor household facilities, and high rates of financial problems (Weintraub and Neale 1984) . But these negative attributes are also characteristic of families of other types of psychiatric patients. Families with psychotic as opposed to nonpsychotic (including schizophrenic) parents have been found to show low rates of interaction, low family warmth, low rates of parental behavior requests, and high rates of sibling rivalry Worland et al. 1983) . Parents with the most severe dysfunction tend to show the least interaction and warmth in their family interactions. A few findings in the risk literature point to particularly deleterious family environments for children with schizophrenic parents. Weintraub and Neale (1984) report that children of schizophrenic mothers view their mothers as more lax with discipline than do children of depressed mothers, and that children of schizophrenic fathers view their fathers as less accepting and involved than do children of normal and depressed fathers. Other results suggest that families with parents having schizophrenic and other severe "schizophrenia-like" personality disorders tend to show both low rates of interaction and unbalanced interactions in which the number of parent-initiated versus child-initiated acts is skewed ). This finding is particularly noteworthy given the fact that, among the family interaction variables, the balance of the interaction between parents and child was the most important single predictor of school competence in the Rochester sample .
Studies that have examined relationships between intrafamilial processes and children's social functioning have reported positive findings. Wynne et al. (1987) reported that measures of healthy communication patterns in the mother, more positive affective expression from parents, and greater balance in the interaction between parents and child were associated with better child school functioning. Moreover, Weintraub (1987) found poorer child adjustment in families showing high levels of strife and disorganization.
Evidence is also emerging indicating that children of schizophrenic parents show higher rates of clinical maladjustment than do children of well parents (McNeil and Kai| 1987; Weintraub 1987) . No clear associations have been identified between specific childhood diagnoses and parental diagnoses across studies (see table 2), but current data indicate that children of schizophrenic parents are relatively likely to show both a variety of problems and relatively high rates of mixed internalizing and externalizing symptom patterns.
Adolescence. As shown in part D of table 2, several findings point to neurointegrative problems in highrisk adolescents. Marcus et al. (1987) found deficits in motor coordination, balance, and sensor}' perceptual signs in adolescent children of schizophrenics. R.F. Asarnow et al. (1985) found that, compared to foster and community controls, fostered-away biological children of schizophrenics performed more poorly on a series of complex AIP tasks. A subgroup of high-risk children manifested both impairment on AIP tasks and clinical difficulties, as evidenced by high scores on the schizophrenic and psychopathic deviate scales of the Minnesota Multiphasic Personality Inventory (MMPI), micropsychotic experiences, more problems with social isolation, and greater difficulty in filling the student role.
Data on general intellectual functioning show greater evidence of impairment in high-risk children as they enter adolescence and move closer to the risk period for schizophrenia. Worland et al. (1984) reported lower IQ scores for children of schizophrenic and manicdepressive parents than for children of nonpsychotic parents during adolescence but not during middle childhood. Children of schizophrenic parents had the lowest correlations between IQ scores during these two age periods, suggesting less continuity and perhaps some disruption in intellectual functioning for the high-risk adolescents. Mednick and Schulsinger (1968) , Watt et al. (1982), and Fish (1987) also reported somewhat lower intellectual functioning in adolescents at risk for schizophrenia, and signs of cognitive disturbances have been reported in high-risk adolescents (Weintraub and Neale 1984) as well as in highrisk children who later developed schizophrenia spectrum disorders (Parnas et al. 1982) .
Without exception, studies have shown some evidence of social dysfunction in high-risk samples during adolescence. Like findings during middle childhood, many of these social impairments are also found in other clinical and risk populations (J.R. Asarnow 1984) . Particularly noteworthy, however, is the finding of Parnas et al. (1982) that teachers' reports of poor affective control (easily upset, affect persists when excited, disturbs class by unusual behavior, presents disciplinary problems) and difficulty making friends discriminated adolescent children of schizophrenic parents who subsequently had schizophrenic episodes from highrisk children with more healthy adult outcomes. Poor affective control in school was correlated with clinical ratings of formal cognitive disturbance, whereas difficulty making friends was related to clinical ratings of poor emotional rapport. These correlations imply that poor affective control and poor interpersonal relationships may constitute two major dimensions of prepsychotic social behavior, each of which is correlated with a different but diagnostic symptom of schizophrenia.
A report by J.R. Asarnow et al. (1982) suggests that adolescents destined to develop schizophrenia spectrum disorders (schizophrenia, borderline schizophrenia, schizoid and paranoid personality) may also show poor affective control when interacting with their families. Adolescents receiving diagnoses of schizophrenia spectrum disorders as young adults demonstrated a failure to inhibit negative behavior during interactions with their parents assessed 5 years earlier when these teenagers showed mild to moderately severe emotional problems but did not show schizophrenia spectrum disorders. When these difficulties controlling negative affect were combined with a tendency for the parents to interact with the adolescent in a predominantly negative manner, outcome was particularly poor.
Two dimensions of parental behavior were associated with increased risk for the development of schizophrenia spectrum disorders in the UCLA Family Project (Goldstein 1987): communication deviance, a measure of parents' difficulties in maintaining a shared focus of attention during interperso-nal transactions; and negative affective climate, assessed using measures of affective style derived from direct interaction, and expressed emotion (Vaughn and Leff 1976) . Each of these variables was associated with the onset of schizophrenia spectrum disorders over the 15-year period for which the UCLA sample was followed. Prediction was improved when the communication deviance and affective measures were employed as joint predictors (Goldstein 1987) . The overwhelming majority of cases from families with low communication deviance showed no evidence of further mental disorder after their original adolescent adjustment problems, suggesting a possible protective role for low communication deviance (or clear family communication patterns).
Early Adulthood. Information on early-adult functioning in high-risk individuals is provided by high-risk studies with samples that have been followed into adulthood and studies that have used behavioral markers to identify adults at risk for schizophrenia. To date, most studies with adult followup data on high-risk samples have emphasized diagnostic information. Results generally indicate higher rates of disorder and somewhat higher rates of schizophrenia spectrum disorders in children of schizophrenic individuals (Erlenmeyer-Kimling and Comblatt 1987; Marcus et al. 1987; Tienari et al. 1987; Weintraub 1987; Worland et al. 1987) .
The important role of the psychosocial environment is underscored by findings from three studies. First, Tienari et al. (1987) report significantly higher rates of schizophrenic and psychotic disorders in biological children of schizophrenic mothers reared in disturbed as opposed to healthy adoptive families. Ratings of the family rearing environment, however, were not associated with increased rates of schizophrenia in the adopted-away children of "normal" parents. Second, Mednick et al. (1987) report that children of schizophrenic parents who developed schizophrenia had significantly less satisfactory relationships with their mothers and fathers than did high-risk children who were classified as showing no mental illness, or received diagnoses of schizotypal personality disorder. Additionally, whereas prolonged rearing in public child care institutions was associated with elevated rates of schizophrenia in children of schizophrenic parents, this association was not evident in the matched controls who did not have schizophrenic parents. Finally, results from the 13-year followup of the Israeli high-risk sample Marcus et al. 1987) indicated that five genetic high-risk subjects met DSM-UI criteria for schizophrenia and four received diagnoses of schizophrenia spectrum disorders. None of the control cases received diagnoses of schizophrenia spectrum disorders. All of the cases developing schizophrenia spectrum disorders have been rated as reared in poor parenting environments, based on evidence of overinvolvement, inconsistency, and/or hostility in reports by parents and social workers. These children also showed signs of neuropsychological anomalies at the initial assessment.
Collectively, these findings underscore the likely importance of the interaction between genetic vulnerability, attributes of the rearing environment, and attributes of the child. These findings do not, however, clarify the direction of effects. Moreover, the Israeli and Finnish studies are still in progress and results may be modified as more of the children progress through the risk period for schizophrenia.
The second approach to identifying the precursors of schizophrenic episodes in adulthood has been pioneered by Chapman and Chapman (1987) , who identified college students reporting high levels of symptoms hypothesized to precede schizophrenia. To date, these young adults have been followed for a 25-month period. Results indicate that individuals reporting high levels of symptoms on the Perceptual-Aberration/Magical-Ideation Scale reported significantly more psychotic-like and schizotypal symptoms than controls, both at project intake and at the 25-month followup. There are some data to suggest that measures of social anhedonia and impulsive-nonconformity may also be useful for identifying individuals at risk for schizophrenia, but additional data are necessary to determine the utility of these scales. Further support for the Chapmans' approach is provided by results from their own and other laboratories indicating that individuals scoring high on their scales of psychosis-proneness are relatively likely to show impairments on tasks that have been shown to differentiate schizophrenic and nonschizophrenic adults (see R.F. Asarnow et al. 1985; Chapman and Chapman 1987) .
Conclusions
This review summarizes some of the major findings from prospective studies of children at high risk for schizophrenia. The aim has been to identify major themes in this litera-ture, and it is possible to offer the following tentative conclusions:
• Some high-risk children can be distinguished from their peers by signs of neurointegrative problems, social impairments, arid early symptomatology. Although some abnormalities can be identified as early as infancy, impairments are more pronounced in middle childhood and adolescence.
• Particular deficits in attentioninformation processing, neuromotor functions, and social behavior may be associated with specific risk for schizophrenia. The form of these deficits may vary with the age of the individual, and future work is needed to clarify developmental patterns within the same individuals. Other deficiencies are shown by children whose parents have other psychiatric disorders, as well as in samples of clinically disturbed children.
• Strong evidence currently exists from the risk-for schizophrenia and general psychopathology literature that some attributes of the family environment are associated with increased risk for the onset of disorder. These attributes include: family communication deviance, negative affective style, high expressed emotion, and general disturbance in the family environment. It is still unclear whether these family attributes hold specific risk for schizophrenia or are associated with increased risk for a variety of disorders and dysfunctions. However, some current evidence (Marcus et al. 1987; Tienari et al. 1987) points to the highest rates of schizophrenia spectrum disorders in individuals exposed to both disturbed rearing environments and generic risk (inferred from the presence of schizophrenia in at least one biolog-ical parent). Future studies need to explicate the mechanisms by which environmental attributes, indjvidual attributes, and genetic predisposition may interact to influence risk for schizophrenia.
• The limitations inherent in the present data base underscore the importance of continued research aimed at clarifying the childhood precursors of schizophrenia and the mechanisms underlying schizophrenia. Many risk studies have examined associations between putative risk factors and intermediate outcome measures such as child' competence and history of psychiatric problems. These intermediate outcomes are not schizophrenia, however, and the meaning of current results will be far clearer as more high-risk samples progress through the risk period for schizophrenia.
• The major advances that have occurred in population and molecular genetics should facilitate efforts to establish behavioral and/or biochemical markers of genetic vulnerability to schizophrenia. Once genetic markers of schizophrenia have been developed, we will be able to designate those individuals who are truly at genetic risk. Major advances can then be made in describing the developmental pathways by which some genetically vulnerable individuals develop schizophrenia and other genetically vulnerable individuals are protected from the onset of this disorder.
